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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an autocruise control device of 
a hybrid vehicle which enables constant speed running by applying load 
change to an engine as small as possible. 

SOLUTION: A hybrid vehicle can use either engine output or motor 
output or both of them as a driving force of the vehicle, and is equipped 
with a battery storing regenerative energy obtained by regenerative 
operation of a motor. In an autocruise control device of the hybrid 
vehicle, when a target speed of the vehicle is set by the will of a driver, 
an engine is driven and assisted by the motor in accordance with the 
state of a road surface, or the target speed is maintained by 
regenerative operation of the motor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As driving force of a car, either or the both sides of engine power and a motor output is usable. In the 
auto-cruise control unit of the hybrid car equipped with the accumulation-of-electricity equipment which stores 
electricity the regeneration energy obtained by regeneration actuation of a motor The auto-cruise control unit of 
the hybrid car characterized by carrying out drive assistance of the engine by the motor according to vehicle 
speed change, or carrying 6ut regeneration actuation of the motor, and maintaining the target vehicle speed 
when the target vehicle speed of a car is set up by an operator's intention. 

[Claim 2] As driving force of a car, either or the both sides of engine power and a motor output is usable. In the 
auto-cruise control unit of the hybrid car equipped with the accumulation-of-electricity equipment which stores 
electricity the regeneration energy obtained by regeneration actuation of a motor The auto-cruise control unit of 
the hybrid car characterized by carrying out drive assistance of the engine by the motor according to the road 
surface situation detected by the road surface situation detection means, or carrying out regeneration actuation 
of the motor, and maintaining the target vehicle speed when the target vehicle speed of a car is set up by an 
operator s intention. 

[Claim 3] The auto-cruise control unit of the hybrid car according to claim 1 characterized by using car 
navigation equipment as the above-mentioned road surface situation detection means. 

[Claim 4] The auto-cruise control unit of claim 1 characterized by fixing engine power, and controlling by the 
output of a motor, or controlling by the both sides of a motor output and engine power in order to carry out 
follow-up control to the above-mentioned target vehicle speed to a hybrid car according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the auto^^cruise control device of a hybrid car, and relates to 
the auto-cruise control device of the hybrid car which suppressed the engine load effect and made auto-cruise 
possible especially. 
[0002] 

[Description of the Prior Art] In cars, such as an automobile, in order to, mitigate the burden of the operator in 
the case of performing fixed-speed transit on a highway for example, the thing equipped with the auto-cruise 
control unit is known. This auto-cruise control unit is equipment which can run by maintaining the target vehicle 
speed, even if an operator does not do accelerator actuation, usually controls a throttle and a brake and 
maintains the target vehicle speed. By the way, while an environmental problem is taken up greatly in recent 
years, the hybrid car equipped with the engine and the motor is put in practical use. This hybrid car carries out 
drive assistance of the engine by the motor at the time of acceleration, and collects regeneration energy as a 
generator using a motor at the time of moderation. 
[0003] 

[Problem(s) to be Solved by the Invention] When an auto-cruise control device is applied to the above- 
mentioned hybrid car and a load effect arises in an engine by controlling the above-mentioned throttle and a 
brake, there is a problem of checking the merit of a hybrid car. That is, a hybrid car collects the heat energy 
discharged by futility from the brake till then by carrying out moderation regeneration actuation of the motor, 
since it is using this collected energy effectively at the time of acceleration and is what has secured driveability, 
without giving a load to an engine, if a load effect is given to an engine as mentioned above, fuel consumption will 
increase only by it and the problem of emission generating will produce it. Then, this invention offers the auto- 
cruise control unit of the hybrid car in which fixed-speed transit is possible, without giving a load effect to an 
engine as much as possible. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention indicated to 
claim 1 As driving force of a car, an engine (for example, engine E in operation gestalt) output, and a motor 
Either or the both sides of an output is usable. (For example, motor M2 in an operation gestalt) In the auto- 
cruise control unit of the hybrid car equipped with the accumulation-of-electricity equipment (for example, the 
dc-battery B in an operation gestalt) which stores electricity the regeneration energy obtained by regeneration 
actuation of a motor (for example, motor M2 in an operation gestalt) When the target vehicle speed of a car is 
set up by an operator s intention, it is characterized by carrying out drive assistance of the engine by the motor 
according to vehicle speed change, or carrying out regeneration actuation of the motor, and maintaining the 
target vehicle speed. Thus, with constituting, it becomes possible to maintain the target vehicle speed of a car 
by the drive assistance by the motor, and moderation regeneration by the motor according to vehicle speed 
change, without carrying out the load effect of the engine. 

[0005] Invention indicated to claim 2 has usable either or both sides of engine power and a motor output as 
driving force of a car. In the auto-cruise control unit of the hybrid car equipped with the accumulation-of- 
electricity equipment which stores electricity the regeneration energy obtained by regeneration actuation of a 
motor When the target vehicle speed of a car is set up by an operator s intention, it is characterized by carrying 
out drive assistance of the engine by the motor according to the road surface situation detected by the road 
surface situation detection means (for example, step S3 in an operation gestalt), or carrying out regeneration 
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actuation of the motor, and maintaining the target vehicle speed. Thus, it becomes possible to carry out 
regeneration actuation of the motor, to maintain a car to the target vehicle speed, when judged with running the 
downward slope by the road surface situation detection means, to carry out drive assistance of the engine by 
the motor, when judged with running the uphill, and to maintain the target vehicle speed with constituting. 
[0006] invention indicated to claim 3 uses car navigation equipment as the above-mentioned road surface 
situation detection means — it is characterized by things. Thus, it becomes possible to use effectively with 
constituting the car navigation equipment which is a mounted facility. 

[0007] Invention indicated to claim 4 is characterized by fixing engine power, and controlling by the output of a 
motor, or controlling by the both sides of a motor output and engine power, in order to carry out follow-up 
control to the above-mentioned target vehicle speed. Thus, when it becomes possible to lose an engine load 
effect certainly when engine power is fixed and it controls by the output of a motor, and it controls by 
constituting by the motor output and engine power, while being able to suppress an engine load effect as much 
as possible, the miniaturization of a motor and Koide-force-izing become possible only for the part which makes 
some loads share with an engine. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with a drawing. First, 
the configuration of a hybrid car is explained based on drawing 7 . In this drawing, the hybrid car 1 is equipped 
with the control unit which is not illustrated, and sets it at the time of acceleration. By carrying out drive 
assistance of the engine and operating a motor M2 as a generator by operating as a motor the motor M2 
mentioned later, at the time of moderation The regenerative-braking force is generated by this motor M2. and it 
has the composition that the kinetic energy of a car is collected as electrical energy, and Dc-battery B can be 

charged. • ■ • j 

[0009] Moreover, in this hybrid car 1 , since direct continuation of the output shaft of Engine E is carried out to 
the revolving shaft of a motor Ml, at the time of starting of Engine E. a motor Ml can be used as a starter. In 
addition, the power drive unit 2 is formed between the motor Ml and Dc-battery B. Moreover, it is also possible 
to use a motor Ml for drive assistance at the time of acceleration. 

[0010] The output shaft of said engine E and the revolving shaft of the motor Ml connected with this have 
composition which carries out the rotation drive of the oil pump 4 while rotating the dual mass flywheel 3. 
moreover, the output shaft of Engine E and the revolving shaft of a motor Ml ~ front ~ it connects with the 
driving-side pulley 7 of CVT6 through go-astern change planetary 5. The friction elements 8 and 9 of hydraulic 
actuation can be alternatively engaged now by operating a select lever by the oil pressure change bulb 
connected with the select lever which is not illustrated a front by go-astern change planetary 5. This switches 
the hand of cut of the power of the engine E inputted into the driving-side pulley 7 of CVT6, or a motor Ml. 
[0011] Rotation of the driving-side pulley 7 is transmitted to the driving-side-ed pulley 12 through the metal belt 
11. The engine-speed ratio of the driving-side pulley 7 and the driving-side-ed pulley 12 is determined here by 
the diameter of coiling round of the metal belt 1 1 to each pulley, and this diameter of coiling round is controlled 
by the forcing force by the oil pressure given to the side houses 13 and 14 of each pulley. In addition, it 
generates by the oil pump 4 and this oil pressure is supply **** to these side houses 13 and 14. Moreover, 
rotation of the driving-side-ed pulley 12 is transmitted to a driving wheel W through the clutch 15 for start, and 

a differential 16. • u u u u 

[0012] Moreover, the inlet pipe 17 of Engine E is connected to the brake booster 20 connected with the brake 
pedal 19 through the negative pressure tank 18. And a motor M2 is connected to the above-mentioned power 
drive unit 2, and this motor M2 is connected to the driving wheel W through said differential 16. Therefore, this 
hybrid car has structure in which the motor transit by the motor M2 is possible, where the power transfer from 
an engine is intercepted with the clutch 15 for start. Moreover, where the transfer from an engine is intercepted 
with the clutch 15 for start, regeneration actuation of the motor M2 is can-ied out. and regeneration energy is 
charged at Dc-battery B. 

[0013] What is shown in drawing 1 is the flow chart Fig. showing the 1st operation gestalt of this invention. With 
this operation gestalt, the target vehicle speed is maintained by carrying out drive assistance of the engine 1 by 
the motor M2 according to a road surface situation, or carrying out regeneration actuation of the motor M2. 
First, the target vehicle speed is set up in step SI. This setup sets up the predetermined target vehicle speed by 
an operator's setting-operation, and is performed by the motor ECU which manages control of a motor. 
[0014] Next, in step 82. target vehicle speed Taira geographical feature this engine power is computed. That is, 
when a transit way is a flat ground, the engine power which needs a car to run with the setting vehicle speed is 
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computed. And a road surface situation is detected in step S3. An inclination sensor an acceleration sensor, etc. 
can also perform this road surface situation, and it may be performed by using the mounted car navigation 
equipment effectively and grasping the situation of change of geographical feature. Thus, if navigation information 
is used with car navigation equipment, there is a merit which does not newly need to form an inclination sensor 
and can aim at a cost cut. 

[0015] Next, based on the detection result in step S3, it judges whether it is a climb in step S4. When judged 
with it being a climb way as a result of the judgment in step S4, since it is necessary to carry out drive 
assistance of the engine 1 by the motor M2, the amount of assistance later mentioned in step S5 is computed, 
and it progresses to step S6. As a result of the judgment in step 84, when judged with it not being a climb way, it 
progresses to step S6. 

[0016] In step S6, it judges whether it is driving down slope. When judged with it being driving down slope, in 
order to carry out regeneration actuation of the motor, the amount of regeneration later mentioned in step S7 is 
computed, and it progresses to step S8. As a result of the judgment in step S6, when judged with it not being a 
down slope, it progresses to step S8. In step 88, fixed control of engine power is performed and a motor M2 is 
actually controlled in the following step 89. And the above-mentioned step is repeated. 

[0017] Next, the amount calculation of assistance in said step 85 is explained based on the flow chart of drawing 
2 . The engine power for which it asked at said step 82 in step S20 of this drawing is set as engine power Re, 
and inclination detection is performed in step 821. And the target output Ptr is set in step 823, and it 
progresses to step 824. Here, this target output Ptr is a target output when running that inclination with the 
setting vehicle speed. And the value which lengthened said engine power Pe from said target output Ptr in step 
824 is computed as a motor (motor M2) output Pmot, and the above-mentioned step is repeated. 
[0018] Similarly, the amount calculation of regeneration in said step 87 is explained based on the flow chart of 
drawing 3 . The engine power for which it asked at said step S2 in step 830 of this drawing is set as engine 
power Pe, and inclination detection is performed in step 831. And it sets to the target output Ptr in step 833, 
and progresses step 834. And the value which lengthened said target output Ptr from the step 834 smell 
aforementioned engine power Pe is computed as an amount Pgen of motor (motor M2) regeneration, and the 
above-mentioned step is repeated. 

[0019] It asks for the target output Ptr when running the inclination with the setting vehicle speed, when an 
inclination is detected according to the road surface situation which followed, for example, was incorporated 
using navigation information etc. As shown in drawing 2 , when it is the engine power Pe< target output Ptr as 
compared with the above-mentioned engine power Pe, an engine 1 is assisted by the motor M2 by considering 
the difference (Ptr-Pe) as the motor output Pmot. On the other hand, as shown in drawing 3 , when it is the 
engine power Pe> target output Ptr, regeneration actuation of the motor M2 can be carried out by making the 
difference (Pe-Ptr) into the amount Pgen of motor regeneration. Consequently, since transit can be continued 
without fluctuating engine power under the effect of an inclination even if the target output to the setting vehicle 
speed changes, as compared with the case where the target vehicle speed is maintained only by engine power, 
fuel consumption can be decreased and the problem of emission generating resulting from the load effect of an 
engine 1 can be solved. 

[0020] Drawing 4 and drawing 5 show the 2nd operation gestalt of this invention, and drawing 4 is that flow chart 
Fig. With this operation gestalt, the target vehicle speed is maintained by amending a motor output according to 
vehicle speed change. A target vehicle speed setup is performed in step S50 of drawing 4 . Next, it sets step 
8512 and the vehicle speed is detected. A well-known speed sensor etc. performs ****** detection. And in step 
852, the vehicle speed judges whether it is beyond the set point A. 

[0021] Here, the set point A is a larger value than the set point B between the two set points which exceeded to 
the up side to the vehicle speed set point (target vehicle speed), as shown in drawing 5 , and it has set up the 
set point C lower than it and the still lower set point D to the vehicle speed set point (target vehicle speed). 
[0022] When the vehicle speed is beyond the set point A as a result of the judgment in step 852, it progresses 
to step 853, and "1" is set to regeneration flag REG.FLG, "O" is set to assistant flag AST.FLG, and it 
progresses to step 854 in order to lower the vehicle speed. As a result of the judgment in step S52, also when 
the vehicle speed is smaller than the installation value A, it progresses to step 854. 

[0023] In step 854, regeneration flag REG^FLG judges whether it is "1." When regeneration flag REG.FLG is "0", 
it progresses to step 862. When regeneration flag REG_FLG is "l" in step 854, in step 855, the vehicle speed 
judges whether it is beyond the set point B. As a result of the judgment in step 855, when the vehicle speed is 
beyond the set point B, it progresses to step 858, and the value which subtracted the amount alpha of 
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subtraction from the value last time to the motor output is assigned, and it progresses to step S62. 
[0024] On the other hand, as a result of the judgment in step S55. when the vehicle speed is smaller than the 
set point B it progresses to step S56. and the vehicle speed judges whether it is more than the setting vehicle 
speed (target vehicle speed) here. As a result of the judgment in step S56. when the vehicle speed is more than 
the setting vehicle speed, it progresses to step S59. and a value is assigned to a motor output last time, and it 
progresses to step S62. Moreover, as a result of the judgment in step S56. when the vehicle speed is smaller 
than the setting vehicle speed, it progresses to step S57. and the vehicle speed judges whether it is beyond the 
set point 0 here. As a result of the judgment in step S57. when the vehicle speed is beyond the set point C. it 
progresses to step S60, and the value which applied the amount alpha of addition to the motor output last time 
at the value is assigned, and it progresses to step S62. Moreover, as a result of tJie judgment in step S57. when 
the vehicle speed is smaller than the set point 0. it progresses to step S61. and 0 is set to regeneration flag 
REG_FLG. a motor output is set to "0". and it progresses to step S62. 
[0025] In step S62. the vehicle speed judges whether it is below the set point D. When the vehicle speed is 
below the set point D as a result of the judgment in step S62. "1" is set to assistant flag AST.FLG. 0 is set to 
regeneration flag REG FLG. and it progresses to step S64 in order to raise the step S63 progress vehicle speed. 
As a result of the judgment in step S62, also when the vehicle speed is larger than the installation value D. it 

progresses to step S64. » ot r-i #- • "n" •* 

[0026] In step S64. assistant flag AST.FLGjudges whether it is 1. When assistant flag AST.FLG is 0 . it 

progresses to step S72. When assistant flag AST.FLG is "l" in step 864. in step S65. the vehicle speed judges 

whether it is below the set point 0. As a result of the judgment in step S65. when the vehicle speed is below the 

set point 0. it progresses to step S68. and the value which applied the amount alpha of addition to the motor 

output last time at the value is assigned, and it progresses to step S72. 

[0027] On the other hand, as a result of the judgment in step S65. when the vehicle speed is larger than the set 
point 0 it progresses to step S66. and the vehicle speed judges whether it is below the setting vehicle speed 
(target vehicle speed) here. As a result of the judgment in step S66. when the vehicle speed is below the setting 
vehicle speed, it progresses to step S69, and a value is assigned to a motor output last time, and it progresses 

to step S72. , . , ^. 4_t- 

[0028] Moreover, as a result of the judgment in step S66, when the vehicle speed is larger than the setting 
vehicle speed, it progresses to step S67, and the vehicle speed judges whether it is below the set point B here. 
As a result of the judgment in step S67, when the vehicle speed is below the set point B, it progresses to step 
S70 and the value which subtracted the amount alpha of subtraction from the value last time to the motor 
output is assigned, and it progresses to step S72. Moreover, as a result of the judgment in step S67. when the 
vehicle speed is larger than the set point B. it progresses to step S71. and 0 is set to assistant flag AST.FLG, 
a motor output is set to "0". and it progresses to step S72. And in step S72. fixed control of engine power is 
performed and a motor M2 is actually controlled in the following step S73. And the above-mentioned step is 

[0029] That is, if it will revive by the motor M2 and the vehicle speed will be lowered, if the vehicle speed goes 
up to the set point A over the setting vehicle speed in a down slope etc. as shown in drawing 5 . and it falls to 
the set point 0. a regeneration generation of electrical energy will be stopped. Moreover, drive assistance will be 
stopped if drive assistance of the engine 1 will be carried out by the motor M2. and the vehicle speed will be 
raised, if the vehicle speed falls to the set point D. and it becomes the set point B on a climb way etc. Thus, the 
vehicle speed can be controlled by controlling a motor output, without changing engine power (throttle opening;. 
[0030] Next, drawing 6 is the flow chart Fig. showing the important section of the 3rd operation gestalt of this 
invention By amending only the output of a motor M2 with the operation gestalt mentioned above, using throttle 
opening amendment together with this operation gestalt, and amending engine power, although it is made to carry 
out fixed control of the engine power, the amount of motor output amendments can be stopped small and a 
cruise control is made possible by the thereby more small motor M2. And the flow chart described below is 
performed by being transposed to step SB in the 1st operation gestalt mentioned above, and the engine power 
fixed control step of step S72 in the 2nd operation gestalt. 

[0031] In step S90. the motor output computed at the step till then judges whether it is more than assistance 
side MAX output P AST of a motor M2. As a result of a judgment, when a motor output is smaller than 
assistance side MAX output P.AST of a motor M2. in step S91. a fixed value is set to engine power last time, 
throttle opening is made into a fixed value last time in step S92. and it progresses to step S96. 
[0032] When a motor output is more than assistance side MAX output P_AST of a motor M2 as a result of the 
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judgment in step S90. in step S93, assistance side MAX output P_AST of a motor M2 and the part beyond this 
(namely, motor output) are added to a fixed value last time, and it substitutes for engine power by making this 
into a fixed value last time, and progresses to step S94. And after computing the amount of throttle opening 
modification in step S94, adding this to a fixed value last time and a fixed value's taking this time, a motor output 
is set to "0" in step S95, and it progresses to step S96. 

[0033] In step S96, a motor output Judges whether it is below regeneration side MAX output P^REGT of a motor 
M2. Throttle opening is made [ in / when a motor output is larger than regeneration side MAX output P_REG of a 
motor M2 set / in / the result of a judgment / step S97 / a fixed value to engine power last time and / step 
S98 ] into a fixed value last time, it progresses to step SI 02, throttle control is performed here, and a ** turn is 
carried out. When a motor output is below regeneration side MAX output P^REG of a motor M2 as a result of the 
judgment in step S96, in step S99, regeneration side MAX output P_REG of a motor M2 and the part (namely, 
motor output) beyond this are added to a fixed value last time, and it substitutes for engine power by making this 
into a fixed value this time, and progresses to step SI 00. And after computing the amount of throttle opening 
modification in step SI 00. adding this to a fixed value last time and a fixed value's taking this time, a motor 
output is set to ' 0'' in step S95 - step S101, and it progresses to step S102. 

[0034] Therefore, according to this operation gestalt. a cruise control becomes possible also by the smaller 
motor M2 by taking over with an engine the motor output which should amend more than fixed. Although engine 
power changes in the shape of a step by this only the moment engine power was kept constant and the motor 
output reached the limitation ais long as output amendment of a motor M2 is possible, engine power comes to be 
again kept constant after that. Therefore, since engine operation can be carried out as much as possible to 
regularity, fuel consumption can be improved and the problem of emission generating can be solved. In addition, 
this invention is not restricted to the above-mentioned operation gestalt, and can be applied also to the hybrid 
car of the format that only a motor Ml performs both drive assistance and regeneration for example. 
[0035] 

[Effect of the Invention] Since it becomes possible to maintain the target vehicle speed of a car by the drive 
assistance by the motor, and moderation regeneration by the motor according to vehicle-speed change 
according to invention indicated to claim 1. without carrying out the load effect of the engine as explained above, 
fuel consumption improves and there is effectiveness which can solve the problem of emission generating 
resulting from engine-load fluctuation as compared with the case where the target vehicle speed is maintained 
by the accelerator pedal and brakes operation. 

[0036] According to invention indicated to claim 2. it adds to the effectiveness mentioned above. With a road 
surface situation detection means for example, when judged with running the downward slope Regeneration 
actuation of the motor is carried out and a car is maintained to the target vehicle speed, and since it becomes 
possible to carry out drive assistance of the engine by the motor, and to maintain the target vehicle speed when 
judged with running the uphill, it is effective in the target vehicle speed being quickly maintainable corresponding 
to a road surface situation. 

[0037] Since it becomes [ according to invention indicated to claim 3 ] possible to use effectively the car 
navigation equipment which is a mounted facility in addition to the effectiveness mentioned above, it is effective 
in the ability to aim at a cost cut as compared with the case where new equipment is formed. 
[0038] Since according to invention indicated to claim 4 it becomes possible to lose an engine load effect 
certainly when engine power is fixed and it controls by the output of a motor. Since the miniaturization of a 
motor and the Koide force-ization are attained while being able to suppress an engine load effect as much as 
possible, when there is effectiveness which can improve and fuel consumption is controlled by the motor output 
and engine power, it is effective in the ability to aim at improvement in fuel consumption by mitigation of a body 
weight. 
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1. This document has been translated by computer So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart Fig. of the 1st operation gestalt of this invention. 

[Drawing 2] It is the flow chart Fig. which is the subroutine of the 1st operation gestalt of this invention. 
[Drawing 3] It is the flow chart Fig. which is the subroutine of the 1st operation gestalt of this invention. 
[Drawing 4] It is the flow chart Fig. of the 2nd operation gestalt of this invention. 
[Drawing 5] It is the graphical representation of the 2nd operation gestalt of this invention, 

[Drawing 6] It is the flow chart Fig. showing the important section of the 3rd operation gestalt of this invention. 

[Drawing 7] It is the whole hybrid car block diagram of this invention. 

[Description of Notations] 

B Dc-battery 

E Engine 

Ml, M2 Motor 

S3 Road surface situation detection means 
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